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ABSTRACT 
Recently, research has investigated whether glossing vocabulary words in an online 
reading text with multimedia annotations including text, video, or still images helps students 
incidentally acquire the individual items and, therefore, improve comprehension (ehun, 
Plass, 1996; AI-Seghayer, 2001). The studies, built around the assumption that students learn 
better and more efficiently when infonnation is presented in more than one mode, revealed a 
positive correlation between image glosses and vocabulary acquisition. However, most 
studies focusing on teaching vocabulary incidentally with multimedia annotations annotated 
only the more concrete words which can easily be portrayed using still images or video. 
Research attempting to investigate whether still images can adequately represent abstract 
vocabulary words, and whether they can help students make meaning of the word, is still 
identified as a particular need (Kost, Foss and Lenzini, 1999). 
As part of a required reading class, thirteen university students participated in an 
online reading unit containing glossed words; comparisons were made between students in a 
control group who received textual annotations, and those in the experimental group that 
viewed image annotations. The research questions addressed ask whether gloss use helps 
ESL learners incidentally acquire abstract vocabulary, if still images can help these students 
create meaning of unfamiliar, abstract words, and whether imaging abstract words becomes 
less meaningful to students the lower the word's imageability or concreteness ratings (Paivio, 
Yuille, and Madigan ,1968; Gilhooly and Logie, 1980; Friendly, Franklin, Hoffman, and 
Rubin, 1982; Kerr and Johnson, 1991; Altarriba, Bauer and Benvenuto, 1999) in an attempt 
to quantify when words can and cannot be represented by images. 
Results from the study indicate that gloss use is effective in helping ESL learners 
incidentally acquire abstract vocabulary words, although there was no statistically significant 
difference found between the posttest scores of students in the control group and those in the 
experimental group. In addition, imageability and concreteness were not found to have a 
statistically significant effect on students' posttest scores, although when student perceptions 
were measured, imageability was seen to have a statistically significant effect on whether 
ESL students found images helpful when making meaning of an abstract vocabulary word. 
These findings provide instructors and materials developers interested in teaching vocabulary 
v 
using visuals preliminary information on criteria for choosing images when attempting to 
represent abstract words and confirms previous research findings that gloss use is effective 
for incidental vocabulary acquisition (Lomicka, 1998). In addition to the study's findings, 
pedagogical considerations taken into account while designing the online unit, including how 
to track students' progression through the unit, compatibility with the textbook used in the 
class, and the amount of control given to the students when completing the unit, as well as 
limitations encountered as a result of some of these decision, are discussed. 
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CHAPTERl. 
INTRODUCTION 
Past research on the use of images to teach vocabulary (AI-Seghayer, 2001; Chun and 
Plass, 1996; Chun, Plass, Leutner, Mayer, 1998; DeRidder, 2002; Jones, 2004; Kellogg and 
Howe, 1971; Kost, Foss, and Lenzini, 1999; Plass, J. et. al., 1998; Matsumi, 1994) has 
. focused primarily on annotating concrete words. Although glossing only concrete items may 
hinder opportunities to use images for acquiring abstract words essential for learners' 
language growth, teachers and materials developers have been reluctant to annotate abstract 
words with images based on claims stemming from cognitive psychology that concrete words 
are more easily imaged than abstract words (Paivio, 1969), as well as the concern that the 
image may not adequately represent the lexical item and, therefore, be misleading for 
language learners (Kost, Foss and Lenzini, 1999). However, Chapelle (2003) suggests that 
using pictures to define an abstract word, even where there is only a weak connection 
between the picture and the meaning of the word, can be helpful to language learners. 
Unfortunately, little research has been conducted that investigates this hypothesis. 
The issues of whether images can adequately represent unknown, abstract vocabulary 
words, as well as whether images can help students make meaning of glossed vocabulary 
words, have been identified as particular research needs (Kost, Foss and Lenzini, 1999; 
Chapelle, 2003). While the field of applied linguistics has an evident interest in this issue, 
researchers in the field of cognitive psychology offer additional insight into the theoretical 
underpinnings surrounding this topic. For decades, psychologists have been aware of the 
connection between memory, learning, and recognition and linguistic abstractness-
concreteness (see Paivio, Yuille and Madigan, 1968), publishing a variety of word lists rating 
such factors as concreteness, imageability, context availability and frequency for nouns, 
verbs, adjectives, adverbs and prepositions (Altarriba, Bauer and Benvenuto, 1999; Friendly, 
Franklin, Hoffman, and Rubin, 1982; Gilhooly and Logie, 1980; Kerr and Johnson, 1991; 
Paivio, Yuille and Madigan, 1968). Paivio (1965) observed that concrete words produce 
mental images, therefore coding information in two modes, a visual (imaginal) and verbal 
mode. This dual coding theory (Paivio, 1969; 1971; 1978) suggests that when a learner uses 
these two coding systems, they are thought to learn and retain the coded information better 
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than when only one system is utilized. While the mind has the ability to code infonnation in 
both the verbal and imaginal system, Paivio (1969) claims that the latter is more directly 
linked to concrete stimuli rather than abstract, but notes that the verbal system is not linked 
singularly to concreteness or abstractness. 
To a language teacher, this infonnation may be used to develop strategies for teaching 
vocabulary, such as using pictures to teach concrete vocabulary items. Indeed, materials 
developed to harness this finding (see AI-Seghayer, 2001; Chun and Plass, 1996; DeRidder, 
2002; Jones, 2004; Kost, Foss, and Lenzini, 1999) are often grounded in the dual coding 
theory focusing primarily, as recommended by Paivio (1969), on concrete words. However, 
many words that learners need are abstract. How, then, might these concreteness and 
imageability ratings be used to help language learners acquire abstract vocabulary? When 
studying published word lists, it is evident that concrete words overall have a higher 
imageability rating than abstract words. However, some words from these lists that were 
rated by subjects as abstract, receiving a 3.5 or lower on the 7-point concreteness continuum 
used in the studies, were also found to be fairly imageable, receiving a 3.5 or higher on the 7-
point imageability continuum (Altarriba, Bauer and Benvenuto, 1999; Friendly, Franklin, 
Hoffman, and Rubin, 1982; Gilhooly and Logie, 1980; Kerr and Johnson, 1991; Paivio, 
Yuille and Madigan, 1968). Rarely have concreteness and imageability ratings been taken 
into account when teaching second-language vocabulary (see Matsumi, 1994), but by having 
these ratings, it may be possible to quantify which words, based on their concreteness and 
imageability ratings, might be successfully glossed with an image; these abstract, imageable 
lexical items may no longer need to be ignored, whether willingly or unwillingly, in these 
types of materials. 
Research Questions 
This study has one primary focus, whether images can assist English language 
learners in acquiring abstract vocabulary words when glossed in an online reading text; 
however, this study also addresses issues of learner perceptions of this type of exercise as 
well as attempts to quantify the types of abstract vocabulary words that can successfully, or 
unsuccessfully, be glossed with an image based on concreteness and imageability ratings. 
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Primary Research Questions 
The main purpose of this study is twofold: to confirm findings that glossing 
vocabulary words can have a positive impact on incidental vocabulary acquisition (Lomicka, 
1998) and to address the concerns posed by Kost" Foss and Lenzini (1999) and affirm or 
negate the hypothesis posed by Chapelle (2003) regarding the ability of images to represent 
abstract words at a level that would assist language learners hoping to acquire the terms. 
Many similar studies have been conducted, but few exist (Matsumi, 2000) that attempt to 
teach abstract vocabulary utilizing images. Thus, the primary research questions are the 
following: 
• Does glossing words in an online reading text help students who view them 
understand the glossed words better? 
• Can still images help create meaning of unfamiliar, abstract words for ESL learners? 
Secondary Research Questions 
Along with the primary research questions which deal primarily with student 
performance, this study is also concerned with student perceptions of how effectively 
pictures can help them define abstract vocabulary terms. While Lomicka (1998) found that 
students enjoyed using pictorial glosses to assist with reading comprehension, no studies 
investigate learners' perceptions of using pictures to implicitly teach abstract vocabulary. 
Two of the secondary research questions concentrate on the impact of each word's 
concreteness and imageability ratings on student perceptions and student performance. For 
example, do lower concreteness ratings, indicating more abstract terms, result in lower 
student perceptions regarding how effective images are at helping to define these words? 
Similarly, is the student unable to provide correct definitions for the glossed, abstract words 
after viewing the image annotations, and might this be linked to concreteness? Do lower 
image ability ratings incite similar actions and reactions? Do higher concreteness and 
imageability ratings result in the opposite behaviors? If a pattern is found, this attempt to 
quantify the types of abstract words which can and cannot be glossed with images could 
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significantly aid teachers and materials developers interested in this type of input. The 
secondary research questions are the following: 
• Does imaging an abstract word become less meaningful to students the lower the 
word's concreteness rating? 
• Does imaging an abstract word become less meaningful to students the lower the 
word's imageability rating? 
Organization of this study 
In order to answer the primary and secondary research questions, I first contextualize 
this study with similar studies and relevant literature in Chapter 2, the Literature Review. In 
Chapter 3, Methods, I detail the study's participants as the materials used and procedure 
followed. In addition, this chapter outlines the types of data gathered and their analysis. 
Chapter 4, Results and Discussion, details the findings for each research question and 
discusses these in light of past research, while Chapter 5, Conclusion, offers implications for 
teachers, materials developers, and researchers. 
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CHAPTER 2. 
LITERA TURE REVIEW 
This chapter will contextualize the present study within relevant literature 
surrounding topics such as the importance of vocabulary for language learners, effective 
ways to teach vocabulary, how visuals, both with computerized and non-computerized 
glosses, have been used to teach vocabulary, and how concreteness and imageability ratings 
have been used, and might be used in the future, to inform materials developers as well as the 
materials used in this study. 
Importance of vocabulary for language learners 
When learning a second language (L2) or foreign language (FL), lexicon may be the 
most important component of the language for learners to acquire (Gass and Selinker, 2001). 
Learners consider vocabulary errors to be the most significant types of errors they make, and 
for good reason: incorrect vocabulary can significantly affect meaning and comprehension 
(Gass and Selinker, 2001). Therefore, teaching and learning vocabulary is a crucial aspect of 
L2 acquisition. But how much vocabulary should learners acquire in order to be able to 
communicate effectively? Native speaker university graduates are estimated to have a 
vocabulary of around 20,000 word families (Nation and Waring, 1997), but the size 
recommended for language learners is much smaller. Nation (1990) estimated that a learner's 
productive vocabulary, used for speaking and writing, should be approximately 3,000 base 
words, and a larger receptive vocabulary, or words that are recognized and understood for 
reading and listening, is needed. In contrast, Zahar, Cobb and Spada (2001, p. 542) suggest 
one's functional reading lexicon, "the minimal recognition vocabulary knowledge needed to 
facilitate reading comprehension," needs to contain 3,000 word families; no mention is made 
regarding productive vocabulary. These levels change more depending on the language 
learner's individual goals, such as studying in a second language. For example, Lynn (1973) 
and Ghadessy (1979) counted words that were annotated, usually with first language (Ll) 
translations, in international students' textbooks: the result was an astounding 10,000 words. 
For students with academic interests, Nation and Waring (1997, p. 12) suggest that after 
students have learned the "2,000 high frequency words of [Michael West's General Service 
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List (GSL) (1953)]" they should be referred to the 836 words on Xue and Nation's (1984) 
University Word List (UWL). More recently, the Academic Word List (AWL) was compiled 
using a 3.5 million word corpus of academic English texts; while there is a 51 % overlap 
between the UWL and A WL, the AWL is smaller with 570 word families and covers 10% of 
the Academic Corpus, slightly more than the 9.8 % covered by the UWL (Coxhead, 2000). 
Today, after mastering the GSL, English language learners with academic goals may be 
referred to the AWL instead of the older UWL. 
The above estimates are important for overall vocabulary learning, but students 
pursuing academic study in an English-speaking country, along with learning the UWL or 
AWL, may need to give particular attention to learning abstract vocabulary items. These 
words, including most adjectives, words with suffixes including -tion, -ness, -ity, and -ance, 
and some nouns, both countable and non-countable, are often used by writers to explore 
theories and develop argument (Greenbaum and Quirk, 1991; Peters, 2004). In fact, "the 
prevalence of the [use of abstract words] in professional writing has been noted by 
researchers such as Lanham (1974) and Couture (1986)" (Peters, 2004, p. 8-9). Schmid 
(2000) identified some of the most frequently used nouns in English, including case, fact, 
idea, news, point, problem, report and thing as abstract nouns. In a 225 million word British 
English corpus, these words were "among the one hundred most frequent nouns, with 
frequencies of occurance ranging from 80,013 ... for thing to 46,654 for idea" (Schmid, p. 6). 
For language learners in a university setting who are required to read and write at a level 
equivalent to their native English-speaking peers, abstract words seem an important 
component to their vocabulary. The best way to teach these vocabulary items, however, has 
been an ongoing debate for decades. 
Explicit v. Implicit Vocabulary instruction 
As previously discussed, language learners, especially those pursuing academic 
interests, need to have a substantial vocabulary if they are to use the target language 
effectively. However, there are disagreements on how vocabulary should be taught. One way 
students can learn vocabulary is explicitly, for example going through a word list, comparing 
L2 and first language (LI) words and definitions, and memorizing them. With this method, 
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students are aware they are learning new vocabulary and consciously try to learn and 
remember isolated words. However, decontextualizing words can hinder students from 
acquiring semantic and pragmatic properties of lexical items (Ellis, 1999). Vocabulary taught 
explicitly is much more effective when contextual inferencing and mnemonic strategies are 
utilized (Ellis, 1999). Read (2000) also acknowledged that there is more to lexical 
knowledge than simply having an Ll translation for a particular term and observed that 
because of this, many language teachers in the 1990s moved away from rote memorization of 
isolated words towards a contextually-based environment for teaching vocabulary. However, 
it is "generally recognized that learners ... can never acquire a native-like vocabulary through 
[explicit] learning" (Ellis, 1999, p. 36). The alternative to intentional or explicit teaching of 
vocabulary, then, is teaching it implicitly. Implicit vocabulary learning is an umbrella term 
often used by researchers to include incidental learning which can occur when learners are 
focused on another skill, such as comprehension, rather than learning new words (Ellis, 
2001). While implicit vocabulary learning can occur with exposure to both written and oral 
texts, the majority of studies center around acquisition through reading. 
Researchers have investigated many learner strategies implemented when learning 
vocabulary implicitly through reading, including guessing from context, dictionary use, and 
marginal glosses (Gass and Selinker, 2001). Each strategy has its strengths and weaknesses. 
For example, McCarthy (1990, as cited in Qian, 220) observed that words were remembered 
best when learned in a meaningful context. However, learning vocabulary implicitly through 
context requires the learner to bring a great deal of vocabulary to the text in order for the 
contextual clues to be meaningful: Coady (1997, as cited in Ellis, 1999, p. 37) estimates this 
working vocabulary to be in the realm of 5,000 words necessary for language learners before 
incidental vocabulary learning through this method can take place. Nation (1990, p.135) 
argues that if a dictionary is "to be used as an aid to understanding in reading ... then it is 
important that it. .. gives information about the meaning and appropriateness of words, and is 
easy to use." Finding such a dictionary may be unfeasible for some students. Glossing, the 
provision of a textual definition or explanation, video, picture or audio segment near the text, 
often in the margin, might be the best choice for helping students learn vocabulary 
incidentally from a reading text. One advantage of glossing vocabulary terms is that students 
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do not have to lose their place in the reading passage to look up words in a dictionary 
(Lomicka, 1998). Also, glossing allows instructors to individualize instruction for students 
based on their proficiency level and/or learning style by providing additional information in 
different modes, for instance, the visual mode. 
Using Visuals to Teach Vocabulary 
Past research investigating the use of visuals to teach vocabulary (Al-Seghayer, 2001; 
Chun and Plass, 1996; Chun, Plass, Leutner, Mayer, 1998; DeRidder, 2002; Jones, 2004; 
Kellogg and Howe, 1971; Kost, Foss, and Lenzini, 1999; Plass, J. et. aI., 1998; Matsumi, 
1994) is based primarily on the dual coding theory of memory and cognition (Paivio, 1969; 
1971; 1978; 1986). This theory suggests that the mind has two processing systems: the verbal 
system, which processes linguistic information, and the image or imagery system, which 
processes perceptual information regarding objects and events and generates corresponding 
mental images (Paivio and Desrochers, 1980, p.389). The two systems are thought to 
"function as alternative coding systems" for a single piece of information (Paivio, 1969, p. 
243). When a learner uses these two coding systems, they are thought to learn and retain the 
information better than when only one system is utilized. While the mind has the ability to 
code information in both the verbal and imagery system, Paivio (1969) claims that the latter 
is more directly linked to concrete stimuli rather than abstract, but notes that the verbal 
system is not linked singularly to concreteness or abstractness. These claims are not 
surprising given concreteness is often detected by the ability of a lexical item to arouse a 
mental image; abstractness occupies the other end of the spectrum (Altabarriba, J., Bauer, L., 
and Benvenuto, C., 1999; Friendly, Franklin, Hoffman, and Rubin, 1982; Gilhooly and 
Logie, 1980; Kerr and Johnson, 1991; Paivio, Yuille, and Madigan, 1968). In tum, the 
research using images to teach vocabulary has done so mostly for concrete words. 
One of the first studies to use still images to teach vocabulary was done by Kellogg 
and Howe (1971). In order to find the optimal learning condition for acquiring foreign 
language vocabulary, this study compared the learning of 10 Spanish vocabulary words with 
images to textual translations for native English speaking elementary children. For the ten 
words, each child in either the picture or translation group was exposed to five-second 
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picture or English translation word "cues", hearing the Spanish word twice in that time; 
students were asked to repeat the word after the second repetition. In trial 6 and on, the 
students were shown a random "cue" (alternating between picture and English equivalent) 
and were asked to give the Spanish word orally; the trails continued until the child had one 
perfect trial. A long-term retention test was given a week later, and results showed that 
learning took place faster for the group that was presented with the pictures in the first five 
trials. In the long-term retention test, the picture groups' retention was greater than that for 
the translation group, but the difference was not significant. Specific mention of concrete or 
abstract words was not made. 
In one of the only studies investigating the impact of images on acquiring both 
concrete and abstract words, Matsumi (1994) gave Japanese students learning German four 
lists of six Japanese-German word pairs; two lists were made of concrete word pairs based on 
measure of concreteness in Japanese words (Ogawa and Inamura, 1974), and the other two 
lists were abstract word pairs. In the visuo-spatial concurrent task condition, subjects were 
asked to make line drawings of specific images (corresponding to emotion) on a piece of 
paper while learning the Japanese-German paired associations. Results from the visuo-spatial 
concurrent task condition indicated that" ... the visuo-spatial scratch pad [which the 
researcher linked to the imaginal system] in working memory plays a more important role in 
the acquisition of second-language concrete words than of second-language abstract words" 
(Matsumi, 1994, p. 30). 
Kost, Foss and Lenzini (1999) conducted a more recent study that also sought to 
teach vocabulary with visuals, specifically images, but this time incidentally with a marginal 
gloss rather than explicitly. In order to determine which gloss was more effective for 
assisting foreign language reading comprehension, the authors chose to use pictorial and 
textual glosses of vocabulary words within a text read in a University-level German language 
class in the United States. The glossed words were chosen based on their practicality, and 
images were simple drawings. The students were divided into three groups: group one 
received the text with pictorial glosses, group two received the text with English translations 
in the margins, and group three had access to both pictorial and textual glosses. After reading 
the text for comprehension, students completed a production and multiple-choice picture and 
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textual recognition task. The results of the production task were not statistically significant, 
but results of the recognition task showed that students who had both textual and pictorial 
glosses performed better overall than those with only pictorial or only textual glosses. In this 
study, abstract words were not glossed due to the difficulty the researchers encountered when 
attempting to image them. By looking at these studies, it is apparent that the traditional 
method of glossing has been used for over thirty years with some success, but many recent 
studies attempting to foster incidental vocabulary acquisition with glosses have used 
computerized glosses due to the additional options the medium offers to both the developer 
and the students. 
Using Computerized Glosses to Teach Vocabulary with Images 
While the Kost, Foss and Lenzini (1999) study used traditional methods of glossing to 
teach vocabulary incidentally, recent developments in technology have made modifying and 
publishing texts online relatively easy for instructors to do. Chapelle (2003) encourages this 
unique medium to allow for additional help functions, like a hyperlink gloss containing text, 
image, video or audio, to be "on demand" for the learner in the form of a temporary 
modification to the original input, leaving the original intact. With the click of a button, 
learners could choose to receive an elaboration or modification, or choose not to click to see 
only the original, authentic, or complex input. Online texts with hyperlink glosses can also 
encourage noticing of the help function by increasing the feature's salience. De Ridder 
(2002) studied this feature of computer-based glosses by focusing on the way glossed words 
appeared within an online reading text, whether they were visible links (Le., the traditional 
bright blue, underlined hyperlink) or invisible links (Le., the link does not look like a link at 
all; the glossed word is the same color, size and font as the other text and is not underlined). 
The results of the study with Dutch students learning French showed that visible links incited 
more clicks than did the invisible links, and the use of visible links did not decrease 
comprehension of the text or slow down the reading process. In addition, Lomicka (1998) 
found that students enjoyed consulting an image annotation while reading an online text, 
commenting that consulting images" ... really helps figuring out meaning" (p. 49). Therefore, 
using computerized texts with hyperlink glosses seems to encourage learners to interact, both 
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interpersonally (i.e., noticing and choosing to view the enhanced input) and intrapersonally 
(i.e., processing the input internally and stimulating thought about the linguistic item) with 
the text (Chapelle, 2003). The following studies, glossing only concrete words, have used 
Computer-Assisted Language Learning (CALL) methods to teach vocabulary incidentally 
with multimedia glosses, including images and videos, affirming the dual-coding theory's 
claim that when information is presented verbally and visually, it is acquired better and 
retained longer than when only one mode is viewed. 
Notable research in this area was conducted by Chun and Plass (1996). In this 
collection of three studies, these researchers looked at the effectiveness of multimedia 
annotations for incidental vocabulary acquisition by second-year German language students 
using a computer program, CyberBuch, that contained German reading texts with annotations 
for words textually (in English) and visually, namely with video and images. While reading 
the texts, students were able to use any of the annotations, in any order, as often as they 
wished, to look up glossed vocabulary items. The results from all three studies revealed that 
students can, indeed, learn vocabulary incidentally when the stated goal is reading 
comprehension, and they remembered the vocabulary words best in an immediate and 
delayed post test when textual and pictorial annotations were viewed and well when textual 
and video annotations were viewed; both conditions produced better results than when only 
textual annotations were viewed. 
In a similar study, Chun, Plass, Leutner and Mayer (1998) focused primarily on 
students' learning styles (visualizer and verbalizer) and their subsequent behavior in a 
multimedia reading environment, the goals being vocabulary acquisition and comprehension 
of the text. Results again showed that students acquired vocabulary words better when they 
looked up both the verbal and visual information, and while writing the summary, visualizers 
recalled main ideas that were annotated with visuals better than those annotated with only 
text; there was a noticeably smaller difference in recall for verbalizers. AI-Seghayer (2001) 
studied whether video mode or static pictures were more effective in aiding incidental 
vocabulary acquisition when reading an online text. 30 adult English as a Second Language 
(ESL) students were asked to read an English narrative that contained annotations for 
concrete target words in the form of text, graphics, video and sound. After reading the text, 
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students took a vocabulary test, answered a questionnaire and participated in a short 
interview with the researcher. On the test, questionnaire and interview, the text-video 
annotation was found to be perceived as the most helpful and produce the best results, 
followed by the text-picture combination. The results are supportive of the dual-coding 
theory which claims that when learners have information presented to them in different 
modes, for instance a visual and verbal mode, it is more likely that a connection will be made 
in the minds of the learners and information will be retained. 
The above studies overwhelmingly concentrated on glossing concrete words with 
images for a variety of reasons, including adhering to claims made by Paivio (1969). This is 
understandable as concreteness has been found to "correlate with performance in 
experiments on free recall ... recognition memory ... short term memory ... paired associate 
learning ... perceptual selectivity and recognition speed ... and physiological indices of 
arousal" (Paivio, Yuille and Madigan, 1968, p. 1-2). Psychologists studying this connection 
between memory, learning, recognition and linguistic abstractness-concreteness recognized 
the potential for concrete lexical items to produce mental images, a claim supported by 
findings that concrete words exceed abstract words in imagery, the ability of a word to evoke 
a mental image, according to rating scales (Paivio, 1965). In fact, published ratings of 
concreteness, as well as imageability, have existed for decades (Altarriba, Ba!ler and 
Benvenuto, 1999; Friendly, Franklin, Hoffman, and Rubin, 1982; Gilhooly and Logie, 1980; 
Kerr and Johnson, 1991; Paivio, Yuille and Madigan, 1968), although these rating lists have 
not been consulted by those developing vocabulary exercises glossing words with images. 
While these lists might seem a good place to begin research on the types of words (abstract, 
concrete) that could be glossed with images, the merging of published concreteness ratings 
and vocabulary acquisition materials development has been identified in just one study 
attempting to teach abstract vocabulary words with visuals (Matsumi, 1999) despite the 
theoretical background on which these ratings are based. 
Significance of the Present Study 
While it is known that the more modes of input a student has, the more likely he/she 
will be able to make meaning of what is being taught (Paivio, 1969; 1971; 1978; 1986), most 
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studies focusing on teaching vocabulary incidentally with multimedia annotations glossed 
only the more concrete words which can easily be portrayed using still images or video. In 
the studies mentioned above, Al-Seghayer (2001) used only words involving concrete 
concepts. Chun and Plass (1996) selected their annotated vocabulary words on the basis of 5 
criteria, including: word types (actions, objects, descriptions); human vs. nonhuman activities 
or characteristics; degree of difficulty for the students; importance of word in the text; and 
the page on which the word appeared in the text, making no specific mention of using 
abstract words. Matsumi (1994) was the only study incorporating concreteness ratings in 
order to investigate the use of images to assist in the acquisition of abstract vocabulary 
words. A call for additional research on representing abstract vocabulary words with images 
in order to teach vocabulary implicitly as been voiced by a number of researchers (Kost, Foss 
and Linzini, 1999; ChapelIe, 2003), as annotating only concrete words with still-image 
glosses restricts the number of and type of words that can be taught implicitly in a reading 
activity. 
The lack of attention paid to capturing meaning of an abstract word with a picture is 
no surprise given the claims made by past research on the imageability of concrete and 
abstract words. Paivio's dual-coding theory, the basis for so many of the studies discussed 
above, concluded that while both concrete and abstract words are represented in the verbal 
system, only concrete words are connected to the imaginal system (Altarriba, Bauer and 
Benvenuto, 1999). Another study found that concrete nouns "exceed abstract nouns in 
imagery"; in other words, it is much easier to image a concrete noun than an abstract noun 
(paivio, Yuille, and Madigan, 1968, p. 2). 
Many word lists have been published rating imageability and concreteness (how 
concrete a word is perceived), along with other word attributes, for abstract, concrete and 
emotion words (Paivio, Yuille, and Madigan ,1968; Gilhooly and Logie, 1980; Friendly, 
Franklin, Hoffman, and Rubin, 1982; Kerr and Johnson, 1991; Altarriba, Bauer and 
Benvenuto, 1999). The concreteness and imageability ratings, of particular interest in this 
study, were based primarily on Paivio, Yuille, and Madigan's (1968) 7-point continua of 
Highly Abstract (1) and Highly Concrete (7) ratings, and of High Imageability (7) and Low 
Imageability (1). While these ratings provide an ideal starting point for pedagogic practice, 
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the merging of imageability ratings and vocabulary teaching and acquisition has rarely been 
undertaken. In addition to this integration, the present study will begin to fill the large gap 
that exists between teaching concrete and abstract vocabulary with images. 
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CHAPTER 3. 
MA TERIALS AND PROCEDURE 
This chapter will outline resources and processes used to conduct this study. It will 
begin by describing the participants, followed by a discussion of materials used in this study 
as well as a description of the procedure used. To conclude, the procedure followed to 
analyze the data will be explained in order to answer each of the research questions posed in 
Chapter One. 
Participants 
The participants for this study were thirteen ESL adults from a variety of language 
backgrounds including Indonesian, Korean and Chinese; of the thirteen participants, eight 
were female and five were male. Each participant was a student at Iowa State University, a 
major research university in the United States, and, based on results from an English 
Placement test taken upon entrance into the university, was enrolled in an academic reading 
class for graduate and undergraduate students. Of the participants in this study, twelve were 
undergraduates and one was a graduate student (see Appendix A for Participant Profile). The 
resulting groups can be seen in table 3.1. 
Table 3.1. Placement Groups 
Experiment Control 
Native Placement Native Placement 
Sex Language Class standing score Sex Language Class standing score 
F Korean 72% 9F Korean 88% 8 
M Korean 85% 13F Chinese 76% 12 
M Indonesian 78% 14M Korean 75% 13 
F Chinese 72% 15F Chinese 71% 16 
F Chinese 86% 16M Arabic 68% 16 
M Turkish 85% 17F Indonesian 82% 17 
F Chinese 91%. 
N=13 
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Materials 
The materials used in this study can be categorized as key unit components, pre and post unit 
assessments and data gathering instruments. 
Key Unit Components 
Reading Texts 
The online unit was organized around three texts. Because this unit was replacing one 
in their textbook regarding the environment, the texts chosen for this study were also on the 
topic of the environment, although to increase the level of interest, the texts were specific to 
environmental issues in Iowa. Three authentic texts were chosen from a variety of American 
governmental or non-profit organizations with online publications, including the American 
Wind Association, the Iowa Environmental Council, and the Union of Concerned Scientists, 
regarding wind power, water safety, and climate change. The Flesch-Kincaid readability 
statistic! was calculated for each text using Microsoft Word; the three texts earned were rated 
at the lzth grade reading level, which both the researcher and course instructor thought to be 
an appropriate level for the participants. The readings appeared in a two-frame setup with the 
text occupying the bottom frame and the top containing a blank space where, if the annotated 
words were clicked, the image or textual definition would appear (see Figure 1). 
1 While convenient to calculate, the Flesch-Kincaid readability statistic, which is based on the lengths of words 
and sentences in a text, among other factors, has limitations when used for ESL students. For example, some 
vocabulary words may be recognized by the formula as elementary (e.g. "snowman"), while due to cultural and 
societal differences, these may not be known by some ESL students (i.e. someone from a very warm climate). 
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Figure 1. Online reading text 
Glossed Vocabulary Words 
.e, 
Because this study was conducted in a university-level academic reading class, items 
from both the academic word list (AWL) (Coxhead, 2000) and words not on the Academic or 
University Word List, referred to as offlist words which are usually technical, context-
specific terms, were thought to be ideal and appropriate for glossing. To determine which 
words in the texts were AWL and offlist words, each reading passage was run through a 
vocabulary profiler developed by the English Centre at the University of Hong Kong (2001). 
Next, in order to determine which offlist and A WL words were abstract yet imageable, each 
word was rated for concreteness and image ability based on the rater instructions and rating 
procedure and scales used by Pavio, Yuille and Madigan (1968). Due to the large number of 
words that were identified by the vocabulary profiler as academic and offlist, two different 
groups of raters comprised of either native or near-native English speakers with at least a 
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bachelor's degree worked with each type of word (AWL, offlist). For AWL words, interrater 
reliability values using a Pearson correlation were between .68 and.69 for concreteness and 
between .62 and .63.950 for imageability; for offlist words, interrater reliability values were 
between .67 and .68 for concreteness and .68 and .69 for imageability. Although raters were 
given examples of imageable and concrete words, because standard definitions of 
imageability and concreteness were not provided to the raters due to the subjective nature of 
concreteness and imageability, these values do not seem unusual. Based on the 7-point scale 
(pavio, Yuille and Madigan,1968), words with a concreteness mean of 4 and below were 
identified as abstract. Abstract offlist and AWL words were then rated for imageability, again 
. based on the procedure and rating scales used by Pavio, Yuille and Madigan (1968); mean 
values for each word were calculated from the results of each independent rater. Abstract 
words with a mean image ability rating of 3.5 and above were identified as being imageable. 
Different cut-off values were identified for each category (concreteness, imageability) in 
order to keep the number of words glossed per text consistent at about 10%. In all, 48 
abstract, imageable words (9 offlist and 39 academic) were identified as those to be 
annotated with images or definitions in the online reading texts (see Appendix B). Each 
abstract, imageable, A WL or offlist word was made into a link using the behaviors command 
in the Macromedia authoring program Dreamweaver 2004 where, when double-clicked, 
would allow the corresponding image or textual definition to appear in the top frame (refer to 
Figure 1); when the participants single-clicked on the word again, the annotation would 
disappear. The decision that users would double-click on the glossed word was made to not 
only give the students control over input they would receive by either viewing or not viewing 
the annotation (Chapelle, 2003), but also to facilitate the tracking function implemented 
within the unit. Because it was necessary to see which of the glossed words' annotations 
students chose to view, it was decided that, for purposes of the tracking system, having 
students double-click on the word would ensure that the data captured were not simply 
unintentional single clicks. By doing so, interpretation of data from the tracking system 
would be as accurate as possible. Each glossed word in the reading text appeared underlined 
and as a slightly different color than the rest of the reading text. This differentiation was 
made to facilitate noticing of the glossed items, essential if learners were to click on them, 
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and enhancing the vocabulary terms to be learned by making them salient has been shown to 
facilitate this (Chapelle, 2003; De Ridder, 2002). 
Annotations 
When students would double-click a glossed word, the annotation would appear in a 
frame above the text on the left-hand side (see Figure 1 above). While Nation (1990) 
suggests glosses are best situated at the end of the text or back of the book in order to 
encourage guessing from context, Lomicka (1998) notes one benefit of placing the 
annotation near the text is to help prevent students from losing their place while reading. For 
this study, the glosses were placed in a frame above the text based on Lomicka's (1998) 
findings as well as to help learners make connections, between the glossed word that was 
double-clicked and the picture or textual definition that was displayed in the top frame due to 
their close proximity (again, refer to Figure 1). ' 
Images 
Because the experimental group would be reading texts with glossed words 
containing picture annotations, images for identified abstract, immageable, AWL and Offlist 
words (see above section for discussion) were found using Google Image Search (2005). This 
online source contains thousands of images found on a variety of websites and was used due 
to its accessibility, both in terms of cost and availability. However, because past research has 
identified concern that images can be subjective (paivio and Desrochers, 1980), especially 
when used with abstract words (Kost, Foss and Lenzini, 1999), at least two images for each 
of the 49 vocabulary words to be glossed in the reading texts were identified first by the 
researcher as representative. Next, native or near-native English speakers enrolled in the 
Masters of Arts in Teaching English as a Second Language! Applied Linguistics (M.A. 
TESUAL) program at Iowa State University from a variety of language backgrounds, 
including English, Korean, Serbian, German, Spanish, and Indonesian, ranked each image on 
a scale of 1 to 3 for how well it represented its corresponding word. The diverse language 
background of each rater was considered importance since language is often culturally 
influenced and images may be subjective. Mean values were then calculated for each image 
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and those with the lowest mean values (indicating the highest preference by the raters) were 
chosen as annotations for corresponding words. Having a diverse group of raters, schooled in 
TESL theory and methods, helped to ensure the images chosen as annotations would be as 
culturally sensitive to the participants as possible. 
Dictionary Definitions 
The r~ading texts for the control group contained glossed words with dictionary 
definitions. The definitions used were context-based, determined so by the researcher, and 
adapted from those provided on the website Dictionary.com. This resource enables users to 
search for words and entries are from multiple sources, including The American Heritage 
Dictionary of the English Language (Houghton Mifflin Company, 2000), Webster's Revised 
Unabridged Dictionary (MICRA, Inc., 1998), Word Net (princeton University, 1997), and 
the CIA World Factbook (United States Central Intelligence Agency, 1995) (Lexico 
Publishing Gro~p, LLC, 2005). 
Comprehension Exercises 
Following each text were two comprehension exercises mimicking the fonnat of 
those following readings in the course textbook. After completing the online readings, 
students would click on a link leading to the first comprehension exercise where they 
encountered a two-frame screen, the top containing the reading text and the bottom 
containing a variety of main idea sentences; students were to choose which main idea was 
located in which paragraph by using a drop-down menu located next to each sentence in the 
exercise (see Figure 2). This exercise was intended to not only encourage close reading, but 
also to meet the course objective that students be able to identify main ideas in an academic 
reading text. 
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Figure 2. First Comprehension Exercise 
In addition to the first comprehension exercise, the final comprehension exercise 
following each online reading took a variety of formats, also mimicking those from the 
course textbook, which included an identification of similar or differing concepts, a true or 
false exercise based on statements from the text, and an exercise which required students to 
identify sentences that would logically follow a given lead sentence: each of these three 
exercise types required students to respond using a check box format again similar to the 
format in the textbook (see Figure 3 for an example). 
I 
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Figure 3. Sample Additional Comprehension Exercise 
Pre and Post Unit Assessments 
Vocabulary Pre-test 
o Ves o No 
o Ves o No 
o Ve. o No 
o Yes o No 
The vocabulary pre-test was a self-assessment based on how well students believed 
they knew given words based on the acknowledgement by researchers (Stoller and Grabe, 
1993; Nation, 1990) that there are varying degrees of knowing a word. For this vocabulary 
pre-test, a checklist test modeled after that used by Zimmennan (1997) and adapted by 
Nebbe (1999) was used to rank degree of knowledge of 100 words. This fonnat was chosen 
based on previous research and because of the practicality issues. Other options were 
discarded because of the amount of time it would consume in the one-hour class as well as its 
ability to appear as more of a survey rather than a vocabulary quiz; because this study 
investigated incidental vocabulary acquisition, it was imperative that students not feel that 
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the focus of the reading unit would be on vocabulary acquisition. Were the format of the 
pretest supply-definition, not only could this have taken a great deal of time, as the roughly 
50 glossed words, along with distractors, would have had to been included, but it would have 
been extremely out of the ordinary in this class and would have jeopardized the goal of the 
investigation. Categories for these self-assessed rankings included "I don't know the word", 
"I have seen the word", "I can understand the word", "I can use the word" and finally "I can 
explain the word". When coding the data, the latter category signified greatest knowledge of 
the word and its nuances, therefore receiving a score of 5, while the first category signified 
no knowledge of the word and therefore received a score of 1; scores of 2-4 were assigned 
respectively. Included in the list of academic words rated by the students were 49 words that 
they would encounter in the online reading texts, 46 words from the AWL (Coxhead, 2000) 
and 5 English non-words, or words that look like English words but, in fact, are not, modeled 
after those used by Zimmerman (1997) in order to check response bias (Le., if students 
indicate that they know an English non-word, they might also be indicating knowledge of 
words listed that they, in fact, do not know). Students were ensured that this was not a test 
but a vocabulary survey administered to give the course instructor and researcher a better 
idea of the academic words of which they had knowledge; this clarification was made so 
students would not feel pressured to indicated knowledge of a word if, in fact, they did not 
posses it and would, instead, respond truthfully. While the words were typed on a list, 
students were asked to mark their answers on a corresponding bubble sheet. Each student 
was familiar with this format and was given sufficient time to complete the vocabulary pre-
test (see Appendix C for the vocabulary pre-test). 
Vocabulary posttests 
Students completed both an immediate and delayed supply-definition test in order to 
assess change in knowledge of vocabulary terms glossed within the reading texts and 
surveyed in the pre-test (see Figure 4). This testing format has been used in similar studies 
(Chun, Plass, Leutner, Mayer, 1998), and based on the adaptation of Zimmerman's (1997) 
rankings of knowing a word (see discussion above), a correct response would indicate the 
highest level of knowledge of the word. When coded, a correct response would receive a 
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rank of 5. Partial credit would demonstrate some level of understanding the word, and would 
therefore receive a 3, whereas a score of 1 would be given to students demonstrating no 
knowledge of the word. This coding scheme was intended to match that for the vocabulary 
pre-test in order to facilitate comparison of pre and posttest scores when analyzing the data. 
This method of assessment, which asks students to demonstrate their highest level of ability, 
is in accordance with specifications recommended Bachman and Palmer (1996). 
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Figure 4. Vocabulary Posttest 
Questionnaires 
The questionnaire following each reading text in the online unit was designed to 
capture students' perceptions of how well a given picture or dictionary definition, placed next 
to its corresponding vocabulary item, helped them understand that item; ratings were based 
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on a five-point scale including responses such as "does not help at all", "not very well", 
"average", "somewhat well" and "very well"; the coding of these responses ranged from 1 
point for "does not help at all" to 5 points for "very well", while the other responses received 
scores of 2-4 points respectively. Each glossed vocabulary item from the preceding reading 
was represented on the questionnaire (see Figure 5). 
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Figure 5. Example Questionnaire for the Experimental Group 
Interviews 
After completing the unit and given permission to begin the delayed vocabulary 
posttest, students were invited to short interview sessions with the researcher. Students were 
asked ten questions covering information such as text level, how words clicked on were 
chosen, how words clicked on changed as the second and third texts were read, whether the 
annotations were helpful, in both learning and remembering the word, and whether the 
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annotations were helpful or distracting. The interviews were optional; four students, two each 
from the control and experimental group, agreed to meet. Interview videos were digitally 
recorded and transcribed by the researcher. 
Data Gathering Instruments 
Online Tracking System 
A tracking system was developed using Macromedia Cold Fusion and Microsoft 
Access to collect information submitted into a database, including vocabulary and survey 
reponses, by the participants while completing the online unit. A few days before starting the 
unit, students were required to first register online by submitting a personal username and 
password; these usernames were then entered into each database table, including the tracking, 
vocabulary and survey response tables, in order to capture movements and responses that 
could then be sorted by student. All movements, including pages visited, words double-
clicked, and answers submitted, were captured in the multi-table database, as well as the date 
and time of each movement (see Appendix D for an example of how this process works). 
Procedure 
Because computer labs were not available during the regular class meeting time and 
the study involved interacting with an online reading unit, students participated in this study 
outside of class. The nature of the reading unit and the data collection instruments enabled 
participants to be flexible, in terms of time and place, when completing the unit on their own. 
However, this method of participation made both the course instructor and researcher unable 
to mandate unit completion, and therefore only five students completed the entirety of the 
study. Participants were given three weeks to complete the online unit, and delayed posttest 
responses were collected one and one-haIf weeks following the final date for unit completion. 
Participants were placed into experimental and control groups based on a variety of 
factors, including their scores from the reading placement exam taken upon entrance to the 
university, current class standing in the course, native language and sex. The initial division 
was done according to scores received on the university-required reading placement test; the 
highest score was a 17, the lowest a 7. From high score to low, placement alternated between 
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control and experimental group with care taken to ensure each group had a student with a 
high score and each with a low score. A secondary sort was done based on class standing 
determined by grades in the course thus far. This ranking was used to balance groups with 
mid-range placement scores and to place one student that did not take the placement test. 
Third, students were divided by native language. To do this, participants with different native 
languages and similar placement levels were switched if necessary to balance the groups. 
While all students in the academic reading class were required to complete the unit, 
not all decided to participate in the study. After students decided whether or not to 
participate, they took the vocabulary pre-test in class and were given an outline of the unit 
they would be interacting with and procedures they would go through to get started. A week 
later, students registered online for the unit. Another 3 days later, students were allowed to 
begin the online unit. 
After they were given permission to begin the unit, students could complete parts 
when they chose and spend as much time on it as necessary. Directions were clearly stated at 
the beginning of each text and at the top of each page, and both the instructor and researcher 
could be easily reached if students had questions; none did. Because there were three 
separate texts in the online unit, each text a small unit itself with vocabulary and 
comprehension exercises as well as a survey questionnaire, students often completed one unit 
during each sitting, although some students completed all three texts or began reading the 
text, log off and then come back to the unit hours or days later. Reflecting a typical setting 
when dealing with online instruction, students were given a wide latitude of when and how 
they wanted to complete the unit, being free to choose the order texts read (although once in 
the unit the order of exercises was static) again in order to foster a degree of control over 
their own learning (Chapelle, 2003). A total time of three weeks was given to compl~te this 
online unit; students did not meet with their instructor during the scheduled class time during 
this time since pilot tests indicated each reading text and corresponding exercises would take 
about one hour to complete, and the class met for one hour each week. In essence, this unit 
took the place of the regular class meeting time. After the third week, the link to the reading 
texts was removed to prevent students from entering further data. One week later, students 
were asked to log onto the unit once again to complete the delayed vocabulary posttest. At 
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this time, students were invited to meet with the researcher for interviews. In total, four 
students agreed to and completed the interviews. Table 3.2 summarizes the data gathering 
methods used and the data obtained for use in this study. 
Table 3.2. Summary of the Data and Methods 
Independent Variables 
Dependent Variables 
Other 
Method 
Ratings for imageability 
and concreteness 
Vocabulary pre-test 
Immediate and delayed 
vocabulary posttest 
Survey rating of student 
perceptions 
Post-task Interviews 
Gloss use 
Tracking system 
Analysis 
Data Obtained 
Data on the concreteness 
and image ability of each 
word to be glossed in the 
reading 
Data on student knowledge 
of vocabulary items before 
completing the online unit 
Data on student knowledge 
of vocabulary items after 
completing the online unit 
Data on student perceptions 
of helpfulness of pictorial or 
textual annotations 
Data on student opinions 
and suggestions regarding 
the readings, annotations, 
and exercises 
Data on whether or not 
students clicked on glossed 
words 
Data on which words 
students clicked on, which 
texts students read, and 
responses to vocabulary test 
and questionnaire 
In order to address the four research questions, the analysis of the data consisted of 
four components: the vocabulary immediate and delayed posttest scores, the log data from 
the online tracking system that captured which words students clicked on and which they did 
not click on, the questionnaire responses and the interview responses. The first and second 
research questions were addressed through inferential analysis of the immediate and delayed 
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posttest scores. Research questions three and four were based on students in the experimental 
group who viewed the image annotations and were answered by inferential analysis of 
imageability ratings, concreteness ratings, posttest scores and questionnaire responses. The 
probability value (p-value) for each research question was set at p=.05. 
Research Question #1 
To address the first research question examining whether viewing annotations had a 
statistically significant impact on students' immediate and delayed posttest scores, an 
Analysis of Variance (ANOVA) procedure using a general linear model (GLM), developed 
with SAS version 9.1, was conducted. The GLM was used to compare mean values of 
immediate and delayed vocabulary posttest scores of students who did and did not view 
glosses in order to compare learner performance based on gloss use. 
Research Question #2 
The second research question examines the ability of the image annotations to 
implicitly teach abstract vocabulary to ESL students. The tracking system showed that only 
seven students total, six from the experimental group and one from the control group, clicked 
on any of the glossed vocabulary words. To answer this research question, only the "clicked 
on" words were analyzed. Again, a GLM was developed to model students' immediate and 
delayed vocabulary posttest scores as a function of the group (control, experimental) to 
which that student was assigned. The output from the GLM predicts learner performance 
based on group. 
Research Questions #3 and #4 
To address research question 3, the effect of the word's imageability rating on student 
performance and perceptions as measured by vocabulary posttest scores and questionnaire 
responses, only the "clicked on" words from students in the experimental group were 
analyzed. Again using a GLM, immediate and delayed vocabulary posttest scores were 
modeled as a function of students' pretest scores, imageability mean values and concreteness 
mean values of each word to investigate effects of these independent variables on learner 
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performance. Similarly, a GLM was created modeling questionnaire responses as a function 
of posttest scores and imageability and concreteness mean values of the "clicked on" words 
in order to investigate effects on learner perceptions. Finally, the fourth research question 
examines the effect of the word's concreteness rating on posttest scores and survey 
responses. Again, only "clicked on" words were analyzed to answer this research question. 
Analysis of the data was conducted using the same GLM described for the previous research 
question. A summary of the analysis can be seen in Table 3.3. 
Table 3.3. Summary of Analysis 
Research Question #1 
Does glossing words in an online reading text help students who view them understand the 
glossed words better? 
• Comparison of vocabulary pre-test scores to vocabulary posttest scores for students in 
both the experimental and control groups who viewed and did not view the glosses. 
Research Question #2 
Can still images help create meaning of unfamiliar, abstract words for ESL learners? 
• Comparison of vocabulary pre-test scores to vocabulary posttest scores for learners 
who viewed either visual or textual annotations. Also, compare overall group effect 
for learners who viewed either visual or textual annotations. 
Research Question #3 
Does imaging an abstract word become less meaningful to students the lower the word's 
imageability rating? 
• For the words with image annotations viewed by students while reading, compare 
difference of students' pre and post-test vocabulary scores, as well as the score from 
the questionnaire responses, to imageability means. 
Research Question #4 
Does imaging an abstract word become less meaningful to students the lower the word's 
concreteness rating? 
• For the words with image annotations viewed by students while reading, compare 
difference of students' pre and post-test vocabulary scores, as well as the score from 
the questionnaire responses, to concreteness means. 
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CHAPTER 4. 
RESULTS AND DISCUSSION 
Using the pre and post-test scores, questionnaire responses, and image ability and 
concreteness means, the four research questions were addressed. All students' vocabulary 
pre-test and immediate and delayed vocabulary posttest scores can be seen in Table 4.1, 
while Table 4.2 details students' questionnaire responses for each glossed vocabulary word. 
This chapter will address each research question in turn, reporting findings from the data 
analysis and discussing them in terms of the past research findings. 
Table 4.1. Mean Values of Students' Pre and Posttest Scores 
Student ID Pre-test Immediate Posttest Delayed Posttest 
01 3.02 4.92 4.65 
02 3.37 3.76 
03 3.62 4.33 
04 4.06 4.17 3.87 
05 3.02 4.33 
06 4.00 4.63 4.48 
07 4.10 3.08 3.39 
08 3.54 3.96 2.91 
09 3.17 4.12 4.16 
10 2.79 4.17 
11 3.52 3.5 3.22 
12 2.72 2.75 
13 4.35 4 3.70 
Mean 3.48 3.98 3.80 
Standard Deviation 0.53 0.59 0.57 
N=13 
Note. "." indicates missing data 
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Table 4.2. Questionnaire Responses by Students for each Vocabulary Word 
Student ID 01 02 03 04 05 06 07 08 09 10 11 12 13 Mean SD 
Word 
Aquatic 3 4 3 4 3 4 5 5 4 3 4 3 5 3.85 0.80 
Equivalent 3 4 2 4 5 3 4 4 4 3 5 4 5 3.85 0.90 
Eliminating 3 4 4 5 4 3 4 5 2 4 3 4 3 3.69 0.85 
Utility 3 5 5 1 4 3 4 5 1 4 1 4 2 3.23 1.54 
Suspended 4 2 4 4 3 3 4 3 2 4 3 4 3 3.31 0.75 
Released 4 5 4 4 2 3 4 4 2 3 5 2 5 3.62 1.12 
Regulate 4 3 4 3 2 5 4 5 1 3 1 2 5 3.23 1.42 
Disposed 4 4 3 3 4 3 5 5 3 4 3 3 5 3.77 0.83 
Disposal 3 2 3 4 3 4 5 4 4 3 3 4 3 3.46 0.78 
Contribute 3 5 4 3 2 5 4 5 2 3 4 2 5 3.62 1.19 
Virtually 2 5 2 1 4 6 1 3 1 4 2.90 1.79 
Sustainable 4 4 4 3 2 5 1 3 3 3 3.20 1.14 
Legislative 3 5 3 4 2 5 2 3 4 5 3.60 1.17 
Series 4 5 4 4 3 4 1 4 1 5 3.50 1.43 
Regulation 4 3 3 4 2 5 4 3 2 5 3.50 1.08 
Commission 2 3 4 3 4 4 3 1 1 5 3.00 1.33 
Conclusion 4 2 3 3 2 5 2 3 3 5 3.20 1.14 
Enhance 4 5 2 3 2 5 1 3 1 5 3.10 1.60 
Incentives 3 5 3 4 3 5 3 3 1 3 3.30 1.16 
Innovative 4 3 4 3 2 5 2 4 2 5 3.40 1.17 
Policy 3 5 3 4 2 5 2 4 1 5 3.40 1.43 
Primary 3 5 5 5 3 5 5 3 1 5 4.00 1.41 
Identify 3 5 4 4 1 5 4 3 2 4 3.50 1.27 
Impacts 5 5 4 1 4 4 5 5 3 3 1 2 5 3.62 1.50 
Implement 2 5 4 3 3 5 3 3 1 4 3.30 1.25 
Input 4 3 2 4 4 5 1 2 1 5 3.10 1.52 
IntegritY 3 4 3 4 3 5 3 3 1 3 3.20 1.03 
Involved 4 5 4 3 2 2 4 5 1 3 1 3 5 3.23 1.42 
Issues 3 4 4 4 3 5 4 4 1 5 3.70 1.16 
Irreversible 3 5 2 4 5 4 5 3 4 2 4 3.73 1.10 
Outcomes 2 5 3 3 5 4 5 3 4 2 5 3.73 1.19 
Potential 5 5 3 4 2 4 2 5 3 3 1 3 5 3.46 1.33 
Primarily 3 4 5 4 4 4 5 3 4 1 5 3.82 1.17 
Reliable 5 3 3 3 4 3 5 2 3 4 3 3.45 0.93 
Role 4 5 5 2 4 3 4 5 3 4 3 5 3.92 1.00 
Similar 4 5 5 4 4 5 5 3 4 5 5 5 4.50 0.67 
Attitudes 3 5 2 4 4 4 2 4 1 5 3.40 1.35 
Federal 2 5 4 4 4 2 5 5 4 1 5 3.73 1.42 
Polluting 5 5 3 5 5 4 5 5 5 3 4 5 5 4.54 0.78 
Respiratory 3 5 2 5 2 5 4 5 4 2 1 5 5 3.69 1.49 
Thermal 4 5 3 3 4 4 5 2 3 1 4 4 3.50 1.17 
Hazardous 3 5 4 3 2 5 5 4 3 5 3.90 1.10 
Urban 3 5 5 5 3 5 5 3 5 5 4.40 0.97 
Resemble 2 5 3 4 4 5 5 2 4 2 4 3.64 1.21 
Tackling 2 5 3 3 4 4 4 2 4 1 3 3.18 1.17 
Abut 2 5 3 3 4 4 5 4 2 1 3 3.27 1.27 
Easterly 2 5 3 5 4 4 4 4 3 4 3 5 3.83 0.94 
Dramaticall~ 3 3 2 2 3 4 2 4 2 1 1 1 2.33 1.07 
Note. "." indicates missing data. Responses range from 1= "I don't know the word" to 5="1 
can explain the word." 
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Research Question #1 
This study was built on the notion that providing glosses for academic and offlist 
vocabulary words within an online reading text would help students who viewed them better 
understand the words, as measured by the vocabulary posttest. The GLM created to answer 
this question revealed that the effect of clicking on glossed vocabulary words was seen to 
have a statistically significant effect on both immediate and delayed posttest scores at the 
p=.05 level [F (1.541) = 5.01, p=0.0256 and F(I. 354) = 9.37, p=0.0024, respectively). Table 4.3 
summarizes the mean pre- and posttest vocabulary scores of those students who viewed the 
annotations. 
The results from this first research question affirmed the findings by Lomicka (1998) 
that glossing words within a text helped students who viewed them better understand the 
words than those who did not view them. In addition, the glossed words were made salient in 
order to promote noticing by the students and incite clicking (Chapelle, 2003; DeRidder, 
2002). By studying the log data from the online tracking system and the individual interview 
responses, these design considerations were partially supported in the current study; students 
clicked on the glossed vocabulary words when additional information was needed to make 
sense of the word and sometimes clicked even when more information was not necessary for 
them to make meaning of the glossed term. When asked how she chose which words to click 
on, one participant said "Some that I don't know the meaning, I would know it better (if I 
clicked it)", but another stated "In the first text, I clicked every word because I was curious 
about the pictures. In the second text, I clicked on the words that were in text one to see if the 
pictures were the same. Then, if I didn't know the word, I would click on it too." This 
indicates that for at least one participant, curiosity lead to increased clicking of the glossed 
vocabulary words. This finding indicates that students noticed the glosses and clicked on 
them because they not only wanted more information about the word, but also because they 
were curious about the pictures associated with the vocabulary words. 
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Table 4.3. Mean Pre and Posttest Scores for All Students 
Group N Pre Test SD Immediate SD Pr>F Delayed SD Pr>F 
Posttest Posttest 
Viewed 7 3.39 1.37 4.31 1.19 P=.0256 4.13 1.31 P=.0024 
Annotations 
Did not View 6 3.57 1.32 4.05 1.31 3.81 1.34 
Annotations 
N=13 
Research Question #2 
The main research question of this study investigated whether images could 
implicitly help ESL learners create meaning of unfamiliar, abstract words when presented as 
a gloss within an online reading text. While research question 1 showed that viewing glosses 
had a statistically significant effect on immediate and delayed vocabulary posttest scores, 
when comparing the mean immediate and delayed vocabulary posttest scores for students 
who viewed the glossed annotations, the effect of "group" (control, experimental) was not 
statistically significant at the p=.05 level. However, due to the fact that only one student from 
the control group viewed any of the annotations, results from these inferential statistics 
should be interpreted with caution. With only one subject in the control condition, there was 
virtually no variability, thus little basis for inferences drawn from these results. When 
studying the descriptive statistics presented in Table 4.4, it is shown that, as found in research 
question 1, the mean posttest scores of students in both groups were higher than the pretest 
scores. However, the difference of the mean pretest and mean posttest scores for the student 
in the control group was greater than for the students in the experimental group. While it is 
possible that the former student's scores are outliers when compared to the mean values of 
scores reported for all students in Table 4.3, it is also possible that had other students from 
the control group viewed the textual annotations, ensuing analysis may have shown that 
viewing textual definitions was actually more beneficial for incidental acquisition than 
viewing image annotations. Because of the solitary student from the control group who chose 
to view the annotations, no generalizations can be made regarding which annotation type is 
more effective for promoting incidental vocabulary acquisition with any degree of certainty. 
Returning to the research question, can still image annotations help make meaning of 
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unfamiliar, abstract words for ESL students? No statistically significant findings were found 
to show whether one type of annotation, textual or pictorial, was more effective than the 
other. 
In the past, many studies using glosses to aid in the incidental acquisition of 
vocabulary items have provided visual annotations; this method has yielded positive results 
(Al-Seghayer, 2001; Chun and Plass, 1996; Kost, Foss and Lenzini, 1999). However, in the 
current study the visual annotations were not shown to facilitate a greater amount of 
vocabulary acquisition of the viewed, glossed words than the textual annotations. One reason 
may be that there was a possible test method effect for the student in the textual annotation 
group, as the supply-definition posttest format is more closely linked to the textual annotation 
than the image annotation. While the supply-definition posttest format was used in many past 
studies (Chun and Plass, 1996; Kost, Foss and Lenzini, 1999; AI-Seghayer, 2001), different 
types of posttests, including multiple choice and matching, have also been used in 
conjunction with this type of assessment (see Chun and Plass, 1996; Kost, Foss and Lenzini, 
1999). For future research, this is something to consider. In addition to the possible test 
method effect, it is also possible that for abstract words, textual annotations are more 
effective at promoting incidental vocabulary acquisition than pictorial annotations. While this 
finding is contrary to that reported by Chun and Plass (1996), Al-Seghayer (2001), and Kost, 
Foss and Lenzeni (1999), these past studies glossed only concrete words. Based on the fact 
that the words glossed in this study were abstract, the current findings seem to support 
Paivio's (1969) claim that concrete words are more directly linked to the imaginal system 
than abstract words. Further support for this claim can also be seen in an interview response 
from one student who said "I think maybe some pictures were not very useful, but some were 
very good ... 1 remember in one picture many people were running, but I couldn't figure out 
what it meant... I think the pictures [from the online unit] were not very useful." 
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Table 4.4. Mean Pre and PosUest Scores for Students who Viewed Annotations 
Group N Pre 
Test 
Experiment 6 3.56 
Control 1 3.02 
N=7 
SD Immediate SD P>F 
Posttest 
1.38 4.05 1.33 P=0.35 
1.29 4.91 .70 
Research Questions #3 and #4 
Delayed 
Posttest 
3.82 
4.71 
SD P>F 
1.43 P=0.32 
.88 
Both research questions 3 and 4 contained two parts. The GLM developed to answer 
the first part of these questions modeled students' posUest scores on their pretest scores and 
the imageability and concreteness mean values of each word that was "clicked on" (see Table 
4.5); a separate GLM modeled the questionnaire response scores on imageability and 
concreteness mean values to answer the second part of these questions. The findings for 
research question #3 showed that while there was not a statistically significant impact of the 
imageability mean values on either delayed or immediate vocabulary posttest scores at the 
p=.05 level, the impact of imageability ratings on the questionnaire responses was 
statistically significant at the p=.05 level [F(l. 87)=10.85, P = .0014]. Again, the questionnaire 
responses were collected from students after reading each online text. For those in the 
experimental group, whose results are presented here, students were given a word in quotes 
and its corresponding image as presented in the gloss within the text and asked "How well 
does the following picture help you define the word in quotes?" Students then had the 
opportunity to choose one of five answers ranging from "Does not help at all" to "Very 
well". Reviewing the research question, does imaging an abstract word become less 
meaningful to students the lower the word's imageability rating? The data suggest that while 
students' performance on both delayed and immediate vocabulary posttests did not seem to 
be affected by imageability ratings, students believe that the ability of a picture in helping 
them understand its corresponding abstract vocabulary word is more effective when 
imageability ratings are higher. Using a scatterplot with an included linear trendline, Figure 6 
demonstrates the relationship between the imageability ratings and questionnaire responses 
for viewed image glosses. For research question #4, the same GLM used in question #3 
showed that concreteness mean values of abstract words did not have a statistically 
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significant effect on immediate and delayed vocabulary posttest scores or questionnaire 
responses at the p=.05 level for students in the experimental group who clicked on glossed 
vocabulary words (again see Table 4.5 for a summary of the mean values of pre and posttest 
scores, imageability and concreteness ratings, and questionnaire responses for those who 
viewed glosses in the experimental group). 
Although neither imageability nor concreteness ratings had a statistically significant 
impact on students' performance on the vocabulary posttests, the results regarding students' 
perceptions of how effective pictures were at helping them define corresponding vocabulary 
words proved interesting with regards to the image ability ratings. While glossing abstract 
words with images did not have a statistically significant effect on students' vocabulary 
posttest scores, as is shown in research question 2, their questionnaire responses indicated 
that imageability had more of an effect on students' perceptions than concreteness. While no 
previous research has reported findings on students' perceptions as tied to imageability or 
concreteness ratings, the assertion by Paivio, et.al. (1968) that "a word's imagery value, not 
its level of concreteness, is the most highly predictive factor for its memorability in tasks of 
recall and recognition" (West and Holcomb, 2000) seems to support the current finding 
indicating that imageability, rather than concreteness, facilitates selected images to incite a 
higher level of perceived helpfulness when attempting to make meaning of abstract words 
and may, therefore, be a better predictor of successfully glossing words with images than 
concreteness. However, because neither concreteness nor imageability ratings had an effect 
on vocabulary posttest scores, this claim may only be true for perceptions and not for actual 
performance. 
Table 4.5. Mean Pre and Posttest Scores, Imageability (I) and Concreteness (C) Ratings, and 
Questionnaire Response Values 
Pretest SD Immediate SD 
Posttest 
Delayed SD 
Posttest 
I SD 
3.56 1.38 4.05 1.33 3.82 1.43 3.40 0.6 7 
N=6 Students who viewed image annotations 
C SD 
3.43 0.48 
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CHAPTERS. 
CONCLUSION 
The effectiveness of pictorial annotations to assist in the incidental vocabulary 
acquisition of abstract words has not been widely investigated. However, the present study 
provides a foundation for future research into the ability of still images to help ESL students 
learn and define abstract vocabulary words. While this study was unable to reveal a 
statistically significant effect of pictorial annotations on the incidental acquisition of abstract 
vocabulary words, the results do support past research findings on the effect of glossing on 
incidental vocabulary acquisition and are informative for future research. In addition, some 
limitations observed during this study may aid future studies of this nature. This chapter 
presents implications for teachers, materials developers and future researchers, and points out 
limitations observed in this study. 
Implications 
Through a vocabulary pre-test, along with both an immediate and delayed posttest 
and a questionnaire answered immediately after reading each online text, participants were 
able to display their knowledge of the glossed vocabulary items, as well as provide feedback 
on how well each corresponding picture helped them to define individual words. In addition, 
the individual interviews allowed insight into the data that could not have been inferred from 
the vocabulary tests and questionnaire responses alone. The data collected from the pre and 
post vocabulary tests, questionnaire responses, interviews and also the online tracking system 
allowed for insights into the use of images for incidental, abstract vocabulary acquisition 
through an online reading text pertinent for ESL instructors, materials developers, and 
researchers. 
First, teachers and materials developers might take note of the finding that in this 
study, using pictures to teach abstract vocabulary did not have a statistically significant effect 
on students' posttest scores; based on these results it does not appear to be productive for 
teachers and materials developers to use images to aid in the acquisition of abstract 
vocabulary words. However, the interview data suggests students had an increased level of 
motivation while working through the online unit due primarily to their interest in the images 
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and the flexibility of being able to work at their leisure. One student said "In the first text, I 
clicked every word because I was curious about the pictures. In the second text, I clicked on 
the words that were in text one to see if the pictures were the same. Then, if! didn't know the 
word, I would click on it too." In addition, this student said "The assignment is very good. I 
think we should do the assignment online because [it's more flexible in tenns of time]" while 
another stated "I like the online unit because then we don't have to meet [during the regularly 
scheduled class time]." Although the students enjoyed having a unit online rather than 
working from their textbook, few students took advantage of the clickable gloss function 
allowed by the medium; this finding is not surprising as it mirrors a number of research 
studies (see Hegelheimer, 1998; Hegelheimer and Tower, 2004). Due to the low number of 
participants who viewed the annotations, it is clear that more research needs to be done to 
determine whether glossing abstract words with images can help students implicitly acquire 
these vocabulary words. In particular, based on the results from this study materials 
developers interested in glossing vocabulary words with images may wish to focus more on 
vocabulary words with a high imageability rating than a high concreteness rating. Despite 
Paivio's (1969) claim that abstract words are not linked as closely to the imaginal system as 
concrete words, the questionnaire responses from this study indicated that students are more 
likely to view images as helpful when defining a vocabulary term depending on the 
imageability rating than the concreteness rating. 
Those interested in designing an online unit similar to that used in the present study 
will need to be prepared to invest a large amount of time and energy before it can be utilized. 
Using an authoring program such as Macromedia Dreamweaver, those with relatively basic 
web design skills can implement the glossing feature and comprehension exercises with 
minimal frustration. However, a much higher degree of technical expertise is required if the 
online tracking system is to be implemented as well; knowledge of the how middleware like 
Marcomedia Cold Fusion works between hypertext markup (HTML) pages and database 
tables, such as those created using Microsoft Access, is imperative and frustration can be 
minimized if a Cold Fusion expert can be available when necessary. Having said this, once 
the unit is functioning, it is easy to reuse and modify the materials to accommodate different 
texts, types of glosses and exercises. Again, the students who participated in the present 
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study enjoyed the variety and flexibility offered by the online unit, and instructors could use 
a similar online module to increase students' motivation and supplement existing materials. 
While teachers and materials developers may be directly affected by these findings, 
there are also implications for researchers. Again, due to the low number of students that 
interacted with the glosses, additional research is necessary to confirm the findings that the 
image annotations had no statistically significant effect on students' vocabulary posttest 
scores. However, the interview data mentioned above suggests that by making the glossed 
words salient and using images, students were interested in viewing the glosses. Spending a 
short amount of time in class demonstrating how the unit works and what students might see 
when they click on words, as well as how that information might be utilized, could increase 
students' willingness to consult the glosses and provide researchers with more data; this 
could ultimately lead to more comprehensive findings. 
In addition, based on the finding that imageability ratings did have a statistically 
significant effect on students' perceptions, more research needs to be done to investigate why 
this finding does not also pertain to students' performance on the vocabulary posttests and 
what this means for materials developers. Should words to be glossed be chosen on the basis 
of image ability ratings rather than concreteness ratings? To answer this question, words must 
be rated for concreteness and imageability. While published lists provide a large number of 
rated words, having a group of raters with knowledge of the words who are willing to rate for 
imageability and concreteness is essential to supplement those that are readily available. 
Also, the more advanced question of whether an imageability threshold exists (i.e. when 
students can no longer perceive an image as being helpful when defining corresponding 
vocabulary items) could provide a more comprehensive set of guidelines to teachers and 
materials developers and, therefore, warrants further investigation. 
Limitations 
The key problem in conducting this study was finding a suitable place for the students 
to interact with the online unit. Because their reading class was not held in a computer lab 
and the pilot tests for the online unit indicated that it would take students about one hour to 
complete the unit which, due to its linear structure did not allow students to start in the 
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middle of one of the three mini-units but required going through each text and exercise in the 
order presented, students were asked to complete the unit on their own time from either their 
homes or from a computer lab at school. While they were asked not to use outside resources, 
there can be no proof that students did not use a dictionary for the vocabulary posttests, 
which could have inflated the scores. Because students were already online working through 
the unit, it would have been easy to open a new window and look for definitions with an 
online dictionary. Unfortunately, this loss of control by both the researcher and instructor is 
inherent when having students work in an online environment. The tracking data collected 
only captured the time students began working on the vocabulary posttests and when they 
submitted their answers; no specific data regarding when students typed their answers into 
each, individual textbox (see Figure 7) was collected, although this would not necessarily 
reveal much had it been collected. One way to eliminate this limitation would be to have 
students work through the unit in class where their activity could be monitored, or to capture 
data using screen-capturing software. However, the file sizes of such captures are very large 
and reviewing videos of each student is extremely time-consuming. Neither method was used 
in the present study. 
In addition, the start-time for the unit caused some confusion. This unit necessitated a 
login so each student could be tracked individually. To set this up, students were asked to 
register for the unit two days before they could actually begin working through it. This brief 
time lapse (from when students registered to when they actually began the unit) was 
necessary for the tracking system, but because the unit was online, although not complete, 
some students began looking at the unit before they could technically begin. While no 
students submitted responses to the exercises, some were exposed to the text and annotations 
before official data collection began. 
Along with the online nature of this unit, other data-collecting materials might 
contribute to the limitations of this study. For example, analysis of the pre- and posttest 
scores may not accurately reflect the change in acquisition that took place during this time 
due to the differing formats, and therefore scales, of these tests. While an attempt was made 
to code vocabulary responses from the pre- and posttests in a similar way, a "3" received on 
the self-assessed vocabulary pre-test, indicating the student could understand the word, may 
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not wholly correspond to the "3" received on the supply-definition posttests, indicating that 
student received partial credit for thei! definition. In addition, there may be a possible test 
method effect for students in the control group, as discussed previously in conjunction with 
research question 2. These two types of limitations may be eliminated in future studies by 
using different or mUltiple types of pre- and posttest formats, including mUltiple choice and 
matching. One additional limitation of the posttest design was that the supply-definition 
format provided the word to be defined followed by an empty text box (see Figure 7). What 
was not taken into consideration was the fact that these words, including "commission" and 
"impact", sometimes had multiple meanings. Due to the decontextualization of the way some 
of the words were presented, students did not always answer with the definition appropriate 
for the word as it appeared in the reading context. When scoring these types of submissions, 
partial credit was given to the students who answered with a correct answer, but not 
necessarily for the context of the reading passage. This might indicate that, had the words 
been contextualized, students might have offered the correct definition for the context rather 
than a correct definition for a different context altogether. 
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Figure 7. Vocabulary Posttest 
Conclusion 
Despite the above limitations, the findings from this study provide a valuable starting 
point in an area of research that was primarily unexplored. While the results did not show 
that images could help students acquire abstract vocabulary incidentally, they did support 
past findings that glossing vocabulary words does have a positive effect on vocabulary 
acquisition as demonstrated by the immediate and delayed posttest scores. In addition, while 
concreteness and imageability ratings were not found to have a statistically significant effect 
on students' performance on the vocabulary posttests, imageability did have a positive effect 
on students' perceptions of the ability of an image to help them define its corresponding 
word. Further research might investigate whether choosing images on the basis of 
imageability ratings alone results in not only high student perceptions, but also higher student 
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perfonnance. This finding could be a starting point at beginning to quantify when words can 
and cannot be represented by images and have an effect on incidental vocabulary acquisition. 
The materials used and procedure followed can provide future researchers a starting point at 
which to begin further exploration into the implicit teaching of abstract vocabulary with 
images, and, by taking the limitations into consideration, improve on parts that need 
enhancement. 
It is hoped that this study has provided useful infonnation on using images to teach 
abstract vocabulary words with glosses in an online reading environment, as well as on the 
relationship between concreteness and imageability ratings and students' perfonnance scores 
and perceptions. It is further hoped that this study will encourage teachers, materials 
developers and researchers to take the implications discussed above to heart and expand on 
the present study. Due to the lack of research on this topic, there is much that can and needs 
to be done to infonn teachers and students of methods for acquiring vocabulary that may be 
of value to them. 
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APPENDIXA. 
PARTICIPANT PROFILE 
Gender Classification Native Language Reading Entrance Class Standing 
exam Test Score (Eercent) 
Female Undergraduate Korean 9 0.72 
Male Undergraduate Korean 13 0.85 
Male Undergraduate Indonesian 14 0.78 
Female Undergraduate Taiwanese/Chinese 15 0.72 
Female Graduate Chinese 16 0.86 
Male Undergraduate Turkish 17 0.85 
Female Undergraduate Chinese 0,91 
Female Undergraduate Korean 8 0.88 
Female Undergraduate Taiwanese/Chinese 12 0.76 
Male Undergraduate Korean 13 0.75 
Female Undergraduate Chinese 16 0.71 
Male Undergraduate Arabic 16 0.68 
Female Undergraduate Indonesian 17 0.82 
N=13 
Note. "," indicates missing data 
Abut 
Attitudes 
Contributes 
Disposed 
Easterly 
Enhance 
Federal 
Identify 
Implement 
Innovative 
Integrity 
Irreversible 
Legislative 
Policy 
Potential 
Primary 
Regulation 
Reliable 
Respiratory 
Series 
Suspended 
Taclding 
Urban 
Virtually 
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APPENDIXB. 
GLOSSED VOCABULARY WORDS 
Aquatic 
Conclusion 
Disposal 
Dramatically 
Eliminating 
Equivalent 
Hazardous 
Impact 
Incentives 
Input 
Involved 
Issues 
Outcomes 
Polluting 
Primarily 
Regulate 
Released 
Resemble 
Role 
Similar 
Sustainable 
Thermal 
Utility 
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APPENDIXC. 
VOCABULARY PRE-TEST 
Mid-semester Vocabulary Survey English 099R 
Learning new, and especially academic, vocabulary can be beneficial when increasing your 
reading, writing and speaking skills in a university setting. Below are listed 100 academic 
words that, on a scale of 1-5, I would like you to rate in tenns of your level of knowledge or 
familiarity. On the bubble sheet, you will first need to write your name and fill in the 
corresponding bubbles with a number 2 pencil. Then, you will fill in the circle of the letter 
that best represents how well you know or how familiar you are with the words listed below 
. using the following key as a guide: 
A = I don't know the word 
B = I have seen the word 
C = I can understand the word 
D = I can use the word 
E = I can explain the word 
1. aquatic 32. outcomes 
2. equivalent 33. potential 
3. eliminating 34. primarily 
4. utility 35. reliable 
5. suspended 36. role 
6. released 37. similar 
7. regulate 38. attitudes 
8. disposed 39. federal 
9. disposal 40. polluting 
10. contribute 41. respiratory 
11. virtually 42. thermal 
12. sustainable 43. hazardous 
13. legislative 44. urban 
14. series 45. resemble 
15. regulation 46. taclding 
16. commission 47. abut 
17. conclusion 48. easterly 
18. enhance 49. dramatically 
19. incentives 50. compile 
20. innovative 51. conceive 
21. policy 52. albeit 
22. primary 53. confine 
23. identified 54. evaluate 
24. identify 55. evident 
25. impacts 56. evolve 
26. implement 57. exceed 
27. input 58. exhibit 
28. integrity 59. colnesseion 
29. involved 60. depress 
30. issues 61. medium 
31. irreversible 
62. decade 92. equip 
63. definite 93. prercentive 
64. demonstrate 94. nevertheless 
65. denote 95. register 
66. deny 96. decline 
67. mental 97. valid 
68. method 98. transport 
69. migrate 99. technorarily 
70. minimal 100. transform 
71. minimum 
72. ministry 
73. percent 
74. period 
75. persist 
76. perspective 
77. phase 
78. phenomenon 
79. philosophy 
80. physical 
81. smike 
82. sole 
83. somewhat 
84. source 
85. specific 
86. specify 
87. sphere 
88. stable 
89. granavitate 
90. eventual 
91. debate 
49 
APPENDIXD. 
COLD FUSION PROCESS 
The diagram on the following page provides a brief overview of the Cold Fusion process. 
Steps in Cold Fusion 
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Step One: After filling out the online form, 
students hit the submit btton . 
. . . 
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Step Two: Students see a page indicating that 
their answers have been submitted. 
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Step Three: The data is entered into the 
database tables previously created for the 
online form. 
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Meanwhile, Cold Fusion is working to code 
and capture the data. 
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Meanwhile, Cold Fusion transfers the data to 
the database. 
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